Genistein sensitizes hepatic insulin signaling and modulates lipid regulatory genes through p70 ribosomal S6 kinase-1 inhibition in high-fat-high-fructose diet-fed mice.
Genistein reduces high-calorie diet-induced insulin resistance and fat accumulation in animals, but the mechanism is unresolved. This study explores whether action of genistein is associated with p70 ribosomal S6 kinase-1 (S6K1) inhibition. Adult male mice were fed either normal diet or high-fat-high-fructose diet (HFFD) for 15 days, after which animals in each dietary group were divided into two groups and administered either genistein (1 mg kg(-1) day(-1), p.o.) in 0.5 ml of 30% dimethylsulfoxide (DMSO) or 30% DMSO (0.5 ml) for the next 45 days. At the end of the study, their liver was analyzed for lipid content. Semi-quantitative RT-PCR and western blotting methods were used to analyze lipid regulatory genes and insulin signaling proteins, respectively. Genistein significantly (p < 0.05) lowered HFFD-induced body and liver weight gain and plasma and hepatic lipid levels. Histology showed a 2.5-fold increase of lipid in HFFD compared to control. Genistein treatment to HFFD-fed animals significantly decreased lipid accumulation (by 40%) compared to HFFD. Insulin-stimulated tyrosine phosphorylation of insulin receptor-β and insulin receptor substrates-1 (IRS-1), IRS-1 associated phospatidylinositol-3kinase (PI3K) and Akt Ser(473) phosphorylation were improved while IRS-1 serine phosphorylation was significantly (p < 0.05) decreased by genistein in HFFD. Significant (p < 0.05) increase in adenosine monophosphate-activated protein kinase (AMPK) Thr(172) phosphorylation and decrease in S6K1 Thr(389) phosphorylation were observed in HFFD-plus genistein compared to HFFD. Genistein downregulated lipogenic genes and upregulated fatty acid oxidative genes in HFFD-fed mice. Genistein improves insulin signaling and attenuates fat accumulation in liver through S6K1 inhibition.